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FTOREWORD

Convinced of the educational and national
valuo of the use of Indizn Languages 1n Indian
Universities, the Academic Council of Nagpur
University, on 12th September, 1946, resolved
that HMind: and Marathy shall be the media of
mstrucion 1n the Umversity for the Inter-
mediate courses 1n Arte and Science from the
academio year 1949 50 and for the courses for the
B A and B Sc, from the academic year 1951 52
And from the same dates Boghsh shall cease to
be the medium of instruction 10 the Unmversity.

‘While o operating whole-heartedly mn the
prolonged All-Tndia deliberations for the long-
rauge planning for introduction of Indian
languages as media of 1nstruction, Nagpur Uni-
versity has—except as regards postponewent of
the scheme 1n respect of the soience courses for
one year—stuck to 1is schedule, endeavouring,
with all 1ts limitations, to surmount the imme-



dnte practical difficulties 1n carrying through
2 hingmistic transition of th1s magminde

2 These difficulties are, 1n the main, the
three T's of Terms, Text books and Teachers

Thanks to the timely initiative and gene-
rous support of 1ts Government, 1t was possible
for the State of Madhya Pradesh to obtun
the services of Dr Raghn Vira of the Inter-
natronal Academy of Indian Cultare of Lahore
and to entrust lm with the formidable but
foundational task of coiming and adapting the
technical terms of science for the needs of the
new lipgmistic media. Dr Raghu Vira, who
had already devoted a considerable part of his
hfe to a seientific approach to the problem of
technical terms has proceeded to his task on the
basic principle of allied words for allied deas,
derived from the S8anskrit roots He has reduced
the problem of coining terms almost to am art,
an arb s fine as 1t 18 usefal

3  These terms have been coined =and
adapted 1n close collaboration with a band of
eXperienced aud enthusiastic teachers of serence
depated by the Btate Government at the same
time to prepare smtable text-books of soience
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under the general direction and guidance of
Dr. Raghu Vira.

They have so far prepard fourteen text-
books each with & Hindi and a Marathi
version dealing with the Intermediate Soience
courses in Algebra, Trigonometry, Solid Geome-
try, Co-ordinate Geometry, Statics, Dynawmics,
Physics (Theory), Practical Phbysics, General
and Inorganic Chemistry, Organic Chemistry,
Practical  Chemistry, Zioology, Botany
{Theory) and Botany (Practical).

The manuscripts of these text-books, when
received from the Government, were referred by
the University to its Boards of Studies in the
various subjects and, on recerpt of their reports,
the Academic Council decided, on 8th December, |
1949, that, subject to certain specified changes,
they be recommended as suitable for the Inter-
mediate Science courses of the University.

4. Finally,in accordance with o sugges-
tion of the State Government and with the help
of an appropriate Government grant, the Univer.
gity decided in April, 1950, to undertake the
publication of these first text-books prapared for
its courses in science. Their printing is now
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1n progress and seven of these—both Hind1 and
Marathy versions—which are required for use1n
the first vear of the Intermediate courses are
being published today

5 In the special position occupled by
the Umversities of the Madhya Pradesh, 1t has
been necessary to publish these books both n
Hindt and Marator This has added to the
labour and the cost 1nvolved At the sume time
1t has given us a unmique advantage we have
here an opportunity of piloting an educational
experiment 1« regionel language and at the
samo time in the language of the Union The
nter nction of the two parallel sertes of lectures
and fext books 1n the same Umversity—and 1n
many cases,1n the same college—will, L am confi-
dent, prove valuable for the emergence of both
Hindi and Maratht as more perfect media of
higher education than they ¢an claim to be at
present

6§ Asregards the change of medium for
the Intermediate Arts courses, this has already
been brought 1nto force from the academic year
1949-50 The ytroposu for preparation and
publication of text books speciatly designed for
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the needs of the UTniversity is still under the
consideration of the authorities. It was, how-
over, tbought desirable not to postpone the
operation of the scheme in respect of the Arts
conrses as (i) the number of techbnical terms
required for Arts is much smaller, as compared
with those required for Science; and {ii) a certain
number of text-books of the Intermediate Arts
standard are already available, both for Hindi
and Marathi. For certain subjects, glossaries
of technical terms which will serve the preli-
minary needs of the teachers and the students
have also been prepared by the University
Boards of Studies. It is further hoped that it
would soon he possible to adopt a scheme for
preparation of text-books for Arts subjects also.

7. At the transitional stage, the problem of
teachers adequately qualified to give instrusction
through the Indian languages presents another
hurdle. For reasons, both historical and geo-
graphical, the colleges of Madhya Pradesh have
been fortunate in having on their staff tea-
chers who, between themselves, can claim almost
all the principal spoken Jangunges of India ss
their mother-tongues. At the present stage,
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however, this creates an 1mmediate diffreulty 1
re argamzing the teaching arrangements on the
new bass  The Umiversity 18, however, cqu-
fident that, where necessary, the teachers will
avail themselves of the existing opportumties of
acquring 8 farrly gocd knowledge of the lan
guage of the Union or a language of their region
and that the teacheis and the mwinagement will,
between themselves, so arrange the teaching
programmes of colleges that the transition to
the new medin 13 made both smooth and
effective

Yo formal test for ymparting insfruction
through the new media has accordingly been
preseribed by the University

8  The final shape of the cultural medis of
the new India will, after all, be moulded by that
1ntellectual commerce between the teacher and
tho taught which we call Umiversity education
The scheme of Nagpur Umiversity leaves the
choice a8 between the Sanskntic technieal terms
uwod thewr equivalents to the teachers and the
students themselves The text books being pub-
lished under the scheme give the new Sansktific
techmoal terms as well as thewr English equi-
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valents and both teachers and students are, at
the present stage, permitted to uso either of thom
according to their convenience and requiremonts.
Adoption of this course cuts across the prevailing
coptroversy with regard to the structure of
technical terms and, at the same time, gives the
newly-coined terios an opportunity to be judged
on their own merits along with their English
competitors in the academic field.

9. Progress in edueation requires both in.
dividual cxperimonts and general planning, local
initiative as well as central direction. Itwould
hardly be proper to be dogmatic about their order
of priority ahd, in the case of & great linguistio
transition at the Universiby stage, the problem
requiros to be attocked on all fronts. The Con-
ference of Education Ministers and Vice-Chan-
cellors of Indin convened by the Ministry of
Eduecation in New Delhi in January, 1948, had
recommended five years as the time-limit within
which Indian Universitics should make the re-
quisite preparations for commencing their in-
atruction through the Indian languages. The
Indian Universities Commission has, however,
wisely left the determination of the duration
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of the preparatory period to the interplay of
the various educational and social factors that
operate 1 Universittes Adoption of such a
courss wonld leave each University freedom to
regulato the pace of 1ts linguistie progress aceord-
1ng to 1t own needs, resources and himtations

10 Chapge 1n the wedium of 1nstruction
at different dates 1w daffereat Univarsities no
doubt gives rise to fresh problems  Each of
these has, however, to ba tackled by an intelligent
and sympathebic admmstrative approach  One
of these difficulties evidently relates to the migra-
t10n of students from one University to aunother
~—n, process which, T hope will 1n the national
nterests, receive avery encouragement in the
future  The diffieulty 1n this respeot, how-
ever would not seem to be so formidablo as
1t mught appear at first mght, :f weo remember
that (1) English text-books 1n ech subject will
be recommended along with the Eind1 and
Marathy text books for use of students, (1) stu-
dents and teachers will, for the present be fam-
liar both with the Hind1 or Maratht terms and
with their English equivalents, and {111) English
will continue to be » compulsory subject both for
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the Intermediate and for the first degree courses
in Arts and Science.

The same considerations would seem to
apply to the apparent difficulties in respect of
All-India Competitive Examinations. With the
goodwill and determination shown by the build-
ers of the new counstitution of India, there is good
resson for hoping that English may soon cease fo
‘be the sole medium for the All-India Competitive
Examinations. The institution of the language of
‘the Union as the medium of instruction and exa-
mination in the Indian Universities should itself
-accelerate the pace of progress towards this tran-
sition.

11, T venture to hope that this series of books
will prove useful not only for the State of Madhya
Pradesh, but also for other States in their
offorts to adopt a regional language or the lan-
‘guage of the Indian Union as the media of instruc-
tion at the University level. The present effort
i8 necessarily imperfect. We can write good book
in Hindi and Marathi only if we can do original
thinking in Hindi and Marathi, as we do in
‘English today. Yet we can hopa to do our think-
ing in Indian languages only when we have
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some written material to stirnulate and sustain
our thinking 1n these langnages It 1sa viciouns
eirele that his to be broken and the present
sories of books 13 an orgamised attempt to
break 1t Deepor thought, practical experience,
pational planming and loeal variations will, I
have no doubs, change the shape of much of what
18 Wiitten 1n these text boohs If however, they
Serve oven as a raw material on which these
forces awn play to mould them according to our
varying requirements, the labour of thoss who
have worked daring the lagt four years for mak-
1ng this new aeademic venture g success will
have been amply rewarded

TheT N Taty Unmiversity K L Dubey
Convocation Hall, Nagpur ~ Vyce Chaneellor,
15th August 1950 Nagpur University



INTRODUCTION*

The wribing of tha IntormeTiate "Trigonometry was
begun n April, 1947 by Shn ¥ V Thozar, M Sc, Lee-
turer 1n Mathematics, Collega of Seience, Nagpur who was
deputel to work with me by the Government of AMadhys
Pradesh, Sbhr Thossr consulted » number of books by
Indian and Laglish authors and wrote his first dratt
English Shut B K Paradhar helped him 1n the collection
of questions reb at Indizn Univorsity exawminations The
problems were colved by the author himsolf and answers
were appended to the boolh Shri N A Shastri, Asatt.
Professor of Mathomabics, Mahakoshal Mahavidyalaya,
Jabelpur, revised the Lpglieh draft and made useful
suggestions for improvement The nest step was the pro
paration of a complete liet of trigonometrical terms
including phrases and symbols for whieh Hind: and
Marathi equivalonts were neaded The.o were made
avatlable to Shr1 Thosar by me, 8hri N. A Shastn: and
Shrs V. N Dabadghao (Asstt Professor of Physies,

*In wrtting the introductios 1 Loglieh T have fal
lowed the wishes of Lt Col Shn K L Dubey, the Vice-
Chancellor of the Nagpur University It 1s hereby sntended
to introduce the book to such teachers a3 hnow neither
Hindi nor Maratht
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Vidaroha Mahavilyalaya, Amrash) working m collabora
t1on Some work 1n this direstion had already been doue
by wyself and Dr Bray \ohan of the Hindu University
Banaras Shri Thosar wrote out'the Marathe text on the
bagia of the materal that hoe had collected 1n Roglish It
Was next translated nte Hind; by Shrt R C Verma,
M Se now lecturer in Mathematics, \Iahakoshal Maha
vidyslaya Jabalpur Shrt V K Mathur, \[ A belped Shrr
R C Verms 1n fmalising the Hindi version The two
Veralons were earefully compared by Shr1 Shastr: Shr
Thosar and Shm R Q Verma Fmslly the book was
submitted to the Board of Studies in Mathematics of the

Nagpur University which recommended the baol for the
Intermediate examnation N
s

Sanesrit possesses » veh mathematieal litarature,
which 15 replate with technieal terms Yo have made
free uee of these ancient term. though very often we had
to restrict the use of one term to one specfic mesmng
only The requiremnents of modern trtgonometry are
however, not eatisfied 10 their entirety by ancient terms
Hence new terms had often to be evolved Thkey are

compact and sigmifieant For o

usaful by teachars and students

LRy s o Sanskait facsimile of the European
word br: gono metry frg 19 Bauskrit 1 19 for Gresk
9oma 1s the commonest Indian word for angle fftw
already occurgin the Mahabharats K\i"m?iﬁ of MRFUTR
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hag baan translated by Colebrooke ag a ‘cirelein contact
with the angles, an exterior cirele, one ciroumsernibed
Metry 18 TR ‘measurement’, from Sanskrit root W to
measure

&% ‘numerator’ and ‘degres 13 sn ancient word,
Grade has to be distingmshed from degree It 13 ‘IOLObh
part of a right angle and thus smaller than a degree

which 18 516 th part of a right angle It has been trans-

lated by %%, smaller than an <9, the suffix % denoting
diminution.

g has been used 1 Indian astronomy for ‘terrestral
latitude’ We have used the specific word ¥HTT (of
99959 oquator, IFALTA longitude) In our termino
logy #4 has been retamed for “vus’

=R 15 an obtuse angle (#f1 stands for =M% 1 o
an angle grester than o right angle COf “ZART scuts
angle)

YT “proportion’ 13 an anctent word and 1s 10 wide
use :n Hindi, Bengah Marath: and other lapguages
HFIMT 18 proportional

#F=3T ‘arbtcle’ 13 already 1n uss 10 Baagalt It has
also been uged 1 the Hinds version of the Indian Const:
tution Ebymologically $F  small 4 3% section

wIt@T ‘trace’ 1 @, 'to copy by following () the
Iines (3@), 13 a denominative verb FIFXET traced

#53% 18 used for multiple m Hindi and Bengal, <q1i%
18 an apeient word mn the sense of a common measure,
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2999 13 reduction of s fraction to 2bs lowesh term.
acgr ‘odd” sod A ‘oven’ are ancient words uced as
early as the Y00,

ozt ‘value’ 13 from ‘/3!3', to deserve, to ment, tobe
worthy of.

afag lenst. Of Y8 mammuw  Both are ancient
words.

«12T substitute It 13 well hnowa to students of
Sanskus, ¢ g URTH~—afrRrEsatad,

ST ‘rectangle’ 12 an anelent word and 18 also
common ute ix Hindi, Bengal! aud other Indisn langu-
ages.

<AET ‘longth’ 19 an ancient word.

@K 18 the spoke of & whesl, hence a radins, From T
19 dertved <{ radian, 18,3 central angle subtended in &
circle by an src whoes lengthis equal to the radius of
the eircle  Radian, when nsed as an adjective, would be
=i,

wrrd, s7d period 1422 ‘bo turn round’,

4118 the parent of ‘mne’s 351 ‘mine of an arc’ has
been veed 1 the §F A 1157, ARl ‘coune’ 18 also
{rom the i, There 1t signtfies the cosms of an angle
ma nght:mng\ed trnngle.

%af coversed pine. SUHT 13 versed or reversed,
A=A compe

S=TA and ITW hava been specifically used for slti-
tude and height respectively,  Both are anclent worda.

. ¥ is an apcient word, ‘point wpwards, hence
vertienl'.
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ST corollary, ®Iv¥ propostbion A corollaryis a
proposition requring no edditronal proof {ollowing upon
one just demonstrated

3983 to bringnear, TFT brought near, approxsmate
FAFHYRA common to both

99 ponitive snd A7 negative YW n the senee of an
affirmative quantity or plus and %% 1n that of a negative
quantity or mmmus are ancient words

wid umt (‘s swgle thing, as & magmtude or number
regarded as an undivided whols) Tt 18 rsed i ths
gense 1 Bengali (ree Guba's Modern Anglo Bengalt
Dichionary)

Tme 1dentity, from TS 1dentreal

0 ‘hypotenuse of a trangle 1s an ancient word

T ‘minute’ ovcurs in WAEFT and other works

FIEH a eccond has been derived from ¥ ¥ whach s
Sloth of a %1 (see Mann T64)  FEH 18 srualler than a8
o791 stands for the second of & degree mn TR

St (abbreviated to ¥} 1s iangent when it s
the vortion (of the straight line tangent to a curve)
between the pomnt of tangency and a given hine In the
sense ol & tangent line or eurve 1t 18 YTIRWI or simply T3

A9% mle Tn apcient hiterature the common A 18
of the length of 4000 §%Ts 1e 6000 foet, a &ET heing 1},
feot A mmle (5280 feet) 19 shorter than a FY (& 1 added
to T to mgmify dumnution)
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i1 ‘horizon’, oceurs 1n sz and mf%rm‘ Itis
algo widely used 1n Hind), Beogah Marathy, ete  £féet g
horizontal

Y77 ares  Tho word 13 used 1n the MW and
TR AT a4 meauing tho saperficial eontents of &
figure It s current m Hinds Bengal: ete  ¥%13als0
used by 477 for are of figure Thus IFTT™ occurs
for distinet or precico area {of a tniangle, ote )

91T ‘poer g widely used 1n Hinds Tt 18 an ancient
word It 1s from YE to multiply

T quadrant It )¢ an ancient word and sigmfres
2 fourth part

9 2re’ 15 from Ty

BT logarthm According  to WTTE the Jam
suthor of BT 1t =P thennis callel the awedt of
& ¥313 the number of times g parbicular number ecan be
divided by 5 base If g4=4° then 3 represents the
number of times that g4 ¢an bs divided by 4 Literally
BT 18 cubting angd the number of times that tho division
can tal o place 39 BIGTAT or simply ¥ In 64=4% 819

Its complote translation
would bs TANTITT  Por brovity BT has been unsed
1nstead

Ramfagy 1o2¢sles Lrinngle
Greol, 150sksles *808 equal + shelos leg T Beomatry 1t 18
® tnangle having tyo equal mdes It gq g sigoificant
bat unintelligiblg word  fammfimgs 13 1In comparson

Latin tsosceles 15 from

16



mmphoiby 1trelf Tb1s o 157 three mded figure, &iwo
of the sides being ¥H equal

Rarr gltwe quadratic equafion Quadratic 13 an
adjective from quadrate ‘equare’s In n quadratic equation
MR the highest power 9T of the unknown quantity
15 & square 1z

ZIRT docimal ZTUST 18 widely wred m Hindr for
deeimal  Here 19 vimble an attempt to have a phonetic
spproxmmation to the Lnghsh word Bot 9 meamng
& part 12 not requirel after T, ag TIX itzell means the
tenth part Decimal 1s dorivel from Yo decamus, ‘tenth’
from decem ‘ten’ + o, of which the exact Indian
equuvalant will be ZRE (T tenth + 75) In Bengali £3-
17 18 alrondy carrent (see Gube's Modern Anglo Bengah
Dictionary)

ZuMT{T montiesa  This word 18 believed to be of
Dtruscan ougin  Tho Indian word 18 erystel elear wiile
tho Lnghish word 1 perfectly opaque  In Labinit meant
an addition, male weight. It has gono out of use 1n
goneral Dogheh where 16 mesnt an addition of httle
valuo  In mnthematics 1t denotes the decimal TTRT part
33 of a common logarrthm

47 pole ¥ 1n the TafEEFT s1gnifics n celestial pole
15 18 widely used 1n all 1mportant Indien languages

AT meridian \lenidtan 19 & great cirele I8 on the
surfaco of the ¢arth, passing through the poles ¥7 and
any gwvon place  HATH 15 short for YAFAAA 17

f¥ig moblem A problem 18 a praposibion requiring
an operafton to he performed or a construction famta
to bo made Iaterally 59 ts that swhich 1s to bo
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constructed Of, WRA theorem

frif ‘ratio 18 used not only 1o Hinds but m Bengali
and elaewhere (e z, see the hodern Anglo Bengahi Die-
tionary by Charuchandra Guha).

I for data 18 widely usod 1n our astronomical litera-
ture Etymologieally 1t 18 that which has been putdown
fy+aY to serve as a bams for mathematical investigation.
Taterally data or its singular dstum would be &% ‘given”

?{v@"‘ acute angle It 18 less than s nght angle
©f affim obtuse angle

qft cirenm R asa prefiximplies ronnd, around, about.
Cirenm 18 used adverbially to signify around, about, on
all sides  Cf. WR¥E cireumeenters YRIASAT crreumradius,
wi¥aT oircumscribe, WRIT circumotrele *

@ perimeter, the whaola outer boundary or
measure T of o body or figure

uig foot Y% and WX both mean foot. Tha Enghsh
word 15 ustonieally o desecendant of the Saunsknt word,
As & meagure 9% has been ueed 1n the TAIWHIET, 1 the
Aaqts and elsowhore Inhe all other measures b au-
cient times 1t must hayve varied slightly from place to
place There are two measnrements given for 9%, one 1s
12995 and the other 13 15 W7y (WeArA-ATEs), The
second measurement 15 approtimately 113*. In modern
times the foot 14 & fixed measuremeut of 12 1nches. It
was used extensively for measuring land. On the Eura.
posu Continants the foot, now largely replaced by metme
umts, varies locally betwesn 11 and 14 inches It 18 mnte-
resting to note that asin India the WX was subdimded
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mbo 12 angulas 50 1n the Faglish system also the foot 18
subdivided 1nto 12 parts, the inches Onbly an ineh 18
slightly bigger than an 3% (and hence our word HIG®
for mceh) An inch was originally divided 1nto three parts
called bharles corng, whose length was declared by a
statnte apparently of 17 Ldw II gnen 1n the Cottoman
Manuscripts {Claudius D 2)to be that of three grains
of harley, dry and round, placed end to end leurghh\vlse

IRF suffix It 18 an AR or figure st the foot. Suifix
or sub index 38 & character afined below toa symbol,
to distingwsh 15 1n 1fs class  Cf FH{F superseript.
N '{g‘fﬁ mteger The Indian term 13 quite clear
its meaniug and 1s more readhly imtelhgible than its
Lngheh equivalent T for nteger, 13 wsed in Hindy,
Bengali, etc

4% common difference It 13 an ancient word

a2l atands for snti. . XR 709% 18 snt1 oclochwise from
92N olockwie IS and SHCET are ancent words
and can be uead as alternatives

sffa-7 condition Condition 18 that which limits or
modifies the existence or chatacter of somethings a
resirichion or qnahﬁca‘noy The word 1 used 1n Hindi,

58% ‘symbol’ occurs as early as the 2FANY T,

i 1averse, literally ‘agatnst SR the stream &%

R prineiple SRAT=RM@AEN, Prncple 1 & com-
prehensive law or doctrine from which others are dersved
or on which others are founded, an elemeutary propo-
afton or fundamental sssumption The use of & 1n the
gence of first 18 well-buown, Cf, ¥FR the omgmal or
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primtrve substance W99 {(F+H) atself 18 a superlative
of 1.

597 for theorem 1811 use i soveral languages Guha's
snglo Bengah Dictionary guves Etievic B G ST that
which 15 10 be established by ST o proot Cf RAT
problem

I 1nch (see vnder WX foot)

%% “rpanlt 18 from 81T (the result of & ealoulation,
product or quotient, ete )

Af3%E & cribe  4TEVTET eseribed  AREET 18 to write
{or draw) externally Eseribe s to draw (= cirele) touch-
mg one side of a trangle extermally &feyw excircler
g% exterior angle, 3R excentre

Tr30@ graph FlU 15 Lberally dots and hines A graph
1sa disgram  symbolisiog & system of interrelstions by
spots (17g), =il distinguishable from one anather and some
connectad by lines (3@) of the same L.nd

%% ‘disc 13 an ane ent word

WMET quottent Quotient 13 literally ‘how many
times’, It 18 the number regulting 9 from the dimiion
<7 of one number by another ¥MF 18 current in Hindt
and Bepgell  #TsdT mives %, which we have already
retatned far result n general Other ancient words for
quobient are W, €3, AW, «fw waw, aaifh, vy

T4 ‘fraction’ 13 from WFEA 1t 18 widely ueed 1n
anclent Indian mathematics, some of 1ts compounde are
i 5577 ddsbion of fractions, DT multiplieation of

fractions, M%7 the cube of & fraction, B W7 X A nisen
of fractians (FlEE)



I3t meaning the side of any geometrical figure hag
‘been used ag arly as FEATHR HagH

o intorsect  Intersect 18 to out BT into one
another fa

Turi oxact Cf ET4T procie, & ocorrect, TRIZ
accurate

@ ‘addition’ 18 from TARRET Cf AT ‘subtraction’
from niEA,

Tth ‘gquantity’, an ancient word, 18 current 1 Hind),
Bengah, ete

WFT goomotry T@MAT, 18 1n common wse AW 13
short for ¥ far the science portaining to lines or the
science of lmes. Simlarly mfEr=wifrfy a7 zoology,
Aifgft="1 iz fr botan;

Naming of serences was ns varisd m ancient days, &s
1t 19 today1n the Duropean languages Sometimes abstract
nouns were used as gafiragar Chemistry, surgery are
Luropean examples of abstract nouns as names of sciences
In the names of arts and crafts, some word denotative
thereof, was suffixed— RY{EAFAT, wax modelling (Ryfoz
wax), @HET nosdle work, RENNHAT gom mosato work.
Sometimes the word denobative of art and oraft was
lefti out ag 1n AW colouring of prectous stones The
general ackion noun FT has been nsed w TFRRER m
9Ty WHT SI4FA O the ark of combination and 1solation
of mmerals

%l standing for mif was somebimes dropped parbi.
cularly where the pieceding word was 1tself & com.
pound It was usual ta transfer the neuter gender of T4 to
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the compound which was & soib of adjecttve made tfo
serve as & poun We have s beautifal exawple 1 the
AHIR, viz , SRS, The use of adyectives for naming
gotencas also became common, ¢ g, FRIL, SAAEM, X

As for art3 and crafts the general term F9 was a
neater noun, so for different branches of [nowledge there
was the general term RTay,  TANFE mentions starstar
YIMTIEIAT Lnowledge of new combuabions of
minerals, and FEINFLFOHRITAT ‘Lnowledge af making
glags uteneils

From the rmost ancient times we 1ead of numerous
f4as or serencer The 0 and 29U &ar of the ITfauds
are well known Agamn, adjectival forme with fermnine
endings, origroally intended to be followed bs faar, have
been vsed 10 the same way as the neuter SIwHE,
AR thus 15 the seience of the mind R, Frd, seRirh
are well lnown from the %4& of Kantalya IAFE n
s commentary on the {ftrst verse of TEANETE, A
conbnvation of TTARW of WA, mentions two
sciences 3TATNN  and TFRH  The cummentacors of
AW, eugh an MUY, record FbrR R, Tafuxt fimy,
it e, SRt famr

The adjectival suffix t¢ 1 Enghsh (ultimately
denived from Sht ¥, through Greek :los, Latm rcus
and French sque) has bean sumlarly used Grech or
Latia nouns that were ongumally  ediectives uged
subitantively heve been sdopted 1nto Eagheb, as
untbmebie, imusie, logic, et Since 1600 AD  the

92



plaral form 1¢s has been used instead to denote
names of sclences 88 in  physiess mathematics,
politice, athletics, cconomics Ths war probably in
imttation of the Greeh fa phusika, ta ethila It 18 further
interesting to note that thece plural forms are now
construed a8 mingulars In French and German the sin-
gular s still ueed 1 the names of seiences, o g, die Physek,

die Poltzl. 1n Gorman and I physique, la polstigue 1n
French

57 “porpendicular’ 1s an ancient word  Other words
used 1n nneient works are wI@sd (Sterad)), aAqwIAT, Wy
v, ar@ed, 3@, AV (the porpendicalar side of & right.
angled tuangle, ifEsHT) Compounds from ¥33 nro
GHE¥ having equal perpendiculare, 7S a triangle
o whieh the perpendientar falls within, ote

FHTF orthocentre Orthacentre 13 the common m.
torsection of the three sltitudes of a triangle, or of tho
four altitudes of o tetrakedron provided these latter meet
1 a point

ST nght angle 10, the angle W% made by &
perpendicular ¥7  In Hindr and Bengalt T[RRI 13 some
times used for a right angle It 13 not s happy word
because 84 meins equal

&5 TC (@) complemoutary (angle) YL 18 short for
TG Y, that whieh completos TH o nght angle THRY

3% ‘curve’ 18 an ancient word

% square, S1% square roob In anoient usage M 1
the square of a number, e g, Y337 pquare of five fuaan
square of & fraction 7 and 3THE are widely currentin
Hindy, Bengah, Marathy, etc
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48® ‘eireular’ 19 un anctent word It 18 from VT to
turn, to revolve Cf T a cirele

4o theodohite Thoodohte1s an instrument for
measuning horizontal and usually also vortesl angloe
fera s hiterally anisstrument which messures WH
angles &9 of various hinds 1, % being short for Tl

77 diagonal In ancicot msthematiea 3 has becn
used for hypotenuse and diagonal both 4™ has been
rotaaned by us for hypotenuse, mlule tie speclhcutor)
prefix T (here short for F¥97) has becn added to EX
to designate a diagosal

AT minvs It 13 from TR,

527 ‘subtraction’ 18 {rom 9@ Cf 4 addition.

Taw “0dd, 19 from TIEOAT of FUTMME, Also current
w Hindr, Maratin, Bengaly, otc

{597 ‘alternative’ 1s an ancient word It 15 used
1 Hindi, Bengaly, ote

=T ‘pxpression  1s the current Marath: word and
15 2lso &n ancrent usage

s ‘dinmeter’ 15 from Vedic THEs

T reciprocsl 16 18 an anctent word smesmng
nverted order, sais the reaiprocal of a funetion In
Lean ‘reaiproeal 18 turning bachward and forward,

79 ‘airele’ 13 from AMANEE It 1s current 1n many
Indian languages

TH@ gector (part of & cirale) TS meand & {ragmant,

pece, or bt In WZHY of Bina oscurs $he expression
RS LN
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.ﬂf‘ﬁfﬂ centesimal TS ‘hundrodth’ aecurs w FUEHis
edfear

TAM centimeter Meter 18 from Latin mensus to
measure, akin to Greek mefron s messure, ulbimately from
Sanshrit¢/' A to measure In English meter has $wo senses
{1) That which measures an mstrument or an spparatus,
e g, barometer, thermometer In this sense ib 1s usually
s suffix (2) A unit of length Its Indian counterpart 1s
I As s suffix 15 bas been used m 4R (Fzer )
an mnstrument for measuring rainfall When standing by
atself 1t has been used as a general word expressing
measure as well as parficular measures e g according
to the commentator of ¥R{FARA and WrEw-AiaeT
100 ars make 5 4T or s

The word #T9 can be made ta cover both the usages
of meter wiz, (1) A9, me er, as the ums of length, and
{2) @7 ns 2 suffix denoking s measuring wnstrament, e g,
QAT thermometer

1

Moter 18 subdivided 1nto dectmeter, cenfimster, il
weter, ote Ther Indiwn eqmivalents would be afwi,
whmm, 3w, ete  Similarly for decumeter, hectometer,
Lilometer, ets, which are tts multiples the Indian
equivalents would be WA, AT, TIEAT, ete (For the
complete series gea our tables of Werghts and Mesaures,
appended to the Great Dnghsh Tndwn Dictionary)

fatzve or UK bar=vineculum fdZR or fadar
the bar at the top Vinculum s a straight horizontal
mark placed ovel two or more members of a compound.

25



f4R33 vertes. In any figure having s base ib1s the
point 7% cppomte to and farthest from, the base, the
top fim,

%% zero. Ik occurs in such works a3 AP and
TREGRTs TERERRAL. Prom 1t are derived Gh. kenmos,
keneos, Tennos, ete. That the conception of zero 15 essen-
tially Indian 15 mow well known, According to the
Encyclopasdia Brtaonics, she Sanckrit, term WA passed
wbo  Aiabie as as<ifra, from which are deuved Italian,
French and English zero

47 function, ‘Thue ferm 13 used mostly to pont oub
dependance on some certain vensble or vaniables’ Matha-
maties Dictionary by Glenn James and R.C. James. It
13 the past participle form from ¥ i to depend on, @157
is from the same root.

% ‘progression’ is an snclent word meaning a
particnlar numeneal notation or progression of figures.

%E% gextant. Sextant is the sixth part of a cirele.
16 cecnrs as oarly as TR .

WF rexadesimal, meamag pertaiming to or founded

on thhe number sixty, WH js the adjectival form of %R
Bixty.

FAMME radian, Radian is an angle iﬁm subtended
by an arc 99 equal § in Iength to the radiuas =T,

AT or WP coincidence. The English word is
der'x\:oﬂ frou‘l Labim cotneidere, from co + wncidere to falk
n. ERIT=H together 4 97 falling.

AR corresponding’ is an ancient word (e. g, in
FAr). Literally 1t means conversing with, hence agree-

26



1ng or harmonizing with The English word ‘correspond’
(com +re pond) etymologically means ‘to auswer to’ from
which are demved 1bs figurative sences 'to answer 1m
fitness, character, function, amoont’

@Y contact Contact 18 from Labin com factus to
touch on zll sides ™I = & musbual, close -+ [T tonch.

FEITT "verihication’ 18 an ancient word The verbal
form 18 &ATARN verilies

ARG veetor Veetor (from Tatin vehere, vectum to
carry) 18 a complex entity representative of a directed
magatbude ART mesns ‘having & direction BRI Qur word
18 clearer and will be more eamly understood by the
Indian etodents

gnrT k , uniform Hi 15 alike
nature and thorefore, comparable n parts (G% alike+aF
pz.rts)

gwFar H& anthmetic progression et geometric
progression  Amthmetic progression— a progression #er
whoee elements progress by a constant (87 game) differ-
ence AL postive or negative}as 1,8, 5, Tor asaFd,
at2da % 31 ‘Anthmetic progiession’ 1800t a very mtel-
Iigible espreasion Geometric progresston ts ‘that i which
elements mogress by a constant factor, as 1,2, 4 8, 16,
any term 18 obtamned by multiplyieg the preceding one
by the constant factor’ TWIC AR— T multiphication
W successive, WA progreesion

@A simplhify @ 18 & nominal verb (FRTg) from
gT& aimple
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© gam congruent. @9 (@1 -+ ¥T+80) equal m all
parts. Congruent is from Latin 'to come together, coineide,
agree’, In geomsiry it means superposable o a8 to be
coincident throughout. For us ¥aing 18 smpler and more
expresaive than congruent.

WY throughout. @Al with4 9% beginning+3+d
end). It 13 prevalent in this sense 1n Hind: and Marathi,

@ifi- The Lot prefix sems-, akin to Greeh fiemz ,18rela-
ted to Ranshrat G-, It 1s combined chiefly with adjecttves
2nd nouns meaning balf. Cf. semiperimeter T IRAMT,

Rt table. WRM1s from v'F to run, the word origi-
nally means a ronning stream. Table sigmifies any
collect: and  arra t {(generally 1m parallel
columns ) in a condenced form for ready referemce of
many parficulars or values, as of weight, measures, elo.
IV covers the meaning of the word table as implied
by 1ts ‘running’ character. The word 13 1n common use

among the astronamers of India

ARG square (figure). GWIEA s an AT or rectangle
with all the eides §7 or equal. In Hindl 37 is used to
denote n equare figure as well ag theproduct of a number
oT quantity multiplied by 1tself. We have retained a7
for the latter sence and §IRT for the former.

@A a0 the b, €181 s the Sanskrit Iocative sin-
gular form from WW Limit, In Hindi 15 can 9,!50 be
expressed by darea gt,

=77 "tangent’ 18 short for TIHET.

R “constant’, is a mapmbude that is supposed nob
td change its valuo in & cortain discussion or stage of
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mvestigation The adding of %% to 4t males the Indian
word clearer

%X ‘denominator’ 18 nn  apeient word Ib 18 derived
from ¢ Etotake away 1e to divmde

* * *

During the course of last three years, I have had
the privilege of enjoying the Lind eympathy of the
Hon ble Pt Bav: Shankar Shulla the Chief VMinister of
Madhya Pradesh To the Hon ble D K Mehtz, my debt
of gafibude 13 1mmense It 18 he who, as they Inance
Mipister of the State, set the ball rolling The Hon ble
Pandit Dwarla Prasad Mishra with s unbounded love
for Hind1 has been talking peironal interest and has gone
80 far as to establisl a specinl department for the purpo o
of estabhisluog Hindt and Marabhi as the languages
of this State To Lt Col N Ganouly, the Llucabion
Seeretary sn 1047 48 and his successor Dr V § Jhe,
Tam indebted, for giving top purornty to my require
ments Sinee the establishment of the Languages
Departwens 1in January, 1950, Shrt A R Deshpande, the
Undor Secretary, has beon extending to me lus whole
hearted cooperation

Ay very spesial thanks are due to L+ Col Lunplal
Dubey, the Vico Chancellor of the Nagpur Umversity
It 18 due to s love for Hindi and Marath thus the
Nagpur University 18 leading India n the mastter of
wbrodueing Hinds and Maratht as the wedia of instrue
tion It was agamn due to lnm that the Nagpur Umveranty
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has talen the heavy responmbility upon iteelf of pub-
lishing the text.books that were prepared under the
orders of the Government of Madhya Pradesh.

Lastly my thanks are due to my colleagues, the
auchora of the toxt-books, who have been with me for
the last three yaurs. They have worked devotedly, fally
convinced of the sarvice that they are renderng to the
naton, Thay havy cdasdarel their work to bs their
reward,

Raghu Vira

-—
. The title ags, preface and introduetion have been
printed at the Aryabharati Presgs, Nagpur,
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